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Period for Reply 



A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
eamed patent term adjustment. See 37 CFR 1 .704(b). 

Status 

1 )^ Responsive to communication(s) filed on 09 July 2008 . 
2a )□ This action is FINAL. 2b)|3 This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 

Disposition of Claims 

4) ^ Claim(s) 1-30.32.33 and 35 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) n Claim(s) is/are allowed. 

6) IEI Claim(s) 1-30.32.33 and 35 is/are rejected. 
/)□ Claim(s) is/are objected to. 

8) 0 Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) 0 The specification is objected to by the Examiner. 

10)0 The drawing(s) filed on is/are: a)^ accepted or b)^ objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held In abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
1 !)□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 
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a)n All b)n Some * c)^ None of: 

1 .□ Certified copies of the priority documents have been received. 

2. n Certified copies of the priority documents have been received in Application No. . 

3. n Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 
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DETAILED ACTION 



Response to Arguments 

Applicant's arguments filed 7/9/08 have been fully considered and are 
persuasive. The previous rejection has been withdrawn. However, please see new art 
titled "Surface Registration with Helmholtz Reciprocity Image Pair" from applicants IDS. 
This art teaches but using a single pair of images and pose detection. 



Claim Rejections - 35 USC § 101 



1 . Claims 1-30, 32-33, and 35 are rejected under 35 U.S.C. 101 as not falling within 
one of the four statutory categories of invention. While the claims recite a series of 
steps or acts to be performed, a statutory "process" under 35 U.S.C. 101 must (1) be 
tied to another statutory category (such as a particular apparatus), or (2) transform 
underlying subject matter (such as an article or material) to a different state or thing 
(Reference the May 15, 2008 memorandum issued by Deputy Commissioner for Patent 
Examining Policy, John J. Love, titled "Clarification of 'Processes' under 35 U.S.C. 
101"). The instant claims neither transform underlying subject matter nor positively tie 
to another statutory category that accomplishes the claimed method steps, and 
therefore do not qualify as a statutory process. 



Claim Rejections - 35 USC § 102 
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(a) the invention was l<nown or used by ottiers in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

2. Claims 1-3, 6-13, 15-30 and 32-33, and 35 rejected under 35 U.S.C. 102(a) as 
being anticipated by Tu et al. (Article titled Surface Registration with a Helmholtz 
Reciprocity Image Pair, referred to as "Tu" herein. This article is from Applicants IDS). 

Regarding claim 1 , Tu discloses a method of image reconstruction comprising: 
obtaining a single Helmholtz reciprocal pair of images of an object said single Helmholtz 
reciprocal pair of images comprising a first image and a corresponding reciprocal 
image; (see the Abstract and Section 1 which discloses using a single pair of images. 
See the paragraphs in the left column below figure 1 for a single image pair). 

determining a geometry associated with said obtaining of said single Helmholtz 
reciprocal pair of images (see sections 2-3 which discloses the importance of the 
location of the light source and camera in determining the geometry of the images); 

selecting a plurality of points in said first image and identifying corresponding 
candidate points in said corresponding reciprocal image (see section 3.1 which 
discloses selecting points); 

matching a selected point of said plurality of points and a candidate point of said 
corresponding candidate points (sections 3.1-3.3 discloses matching points). 

Regarding claim 2, Tu discloses capturing a first image of said image pair with a 
first receiver at a first optical center and a first source at a second optical center; and 
capturing a second image of said image pair with at least one of said first receiver and a 
second receiver at said second optical center, and at least one of said first source and a 
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second source at said first optical center (see section 1, 2 and section 3.1 which 
discloses capturing the images in this manner) 

Regarding claim 3, the rejection of claim 2 discloses all aspects of claim 3 and 
algorithm 1 . 

Regarding claim 6, please see section 3.3 of Tu. 

Regarding claim 7, equation (3) of Tu discloses the equation. 

Regarding claim 8, see section 2 of Tu as it discloses BRDF. 

Regarding claim 9, the rejection of claim 8 discloses no assumption about the 

BDRF. 

Regarding claims 10-1 1 and 24-25, please see figure 2 and 3 of Tu as it 
discloses taking into account specularities and shadows and occlusions. 

Regarding claim 12, section 3.2 of Tu discloses using dynamic programming. 
Regarding claims 13 and 28, section 3.3 of Tu disclose using global nonlinear 
optimization. 

Regarding claim 15, please see section 3.3 of Tu as it discloses all aspects of 

claim 15. 

Regarding claims 16-20, please see the rejection of claims 1-3 and section 3.3. 

Regarding claim 21 , see the rejection of claim 7. 

Regarding claims 22-23, see the rejection of claims 8-9. 

Regarding claim 26, see section 3.3 which discloses optimizing the pose. 

Regarding claim 27, see the rejection of claim 12. 
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Regarding claims 30, 32, please see the rejection of claim 1 above. 
Regardign claims 33 and 35, please see the rejection of claim 16 above. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claim 4-5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tu in 
view of Gerig et al. (5446548, referred to as "Gerig" herein). 

Regarding claims 4-55, Tu does not explicitly disclose the specifics of using 
epipolar lines. 

Gerig discloses selecting an epipolar line in said first image and a corresponding 
epipolar line in said corresponding reciprocal image based on an epipolar geometry; 
selecting an adjacent pair of points on said epipolar line in said first image of said 
reciprocal pair of images; applying an ordering principle based on said adjacent pair of 
points; and selecting a candidate matching point on said corresponding epipolar line in 
said corresponding reciprocal image (see column 5 lines 19-43 as it discloses 
hierarchical matching process by using epipolar lines). 

It would have been obvious at the time of the invention to one of ordinary skill in 
the art to combine in Tu the specifics of epipolar lines as taught by Gerig. The reason 
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for the combination is because it makes for a more robust system that allows the 
system to match points from one image to another. Further, both inventions are from 
the same field of endeavor of finding geometric relationships between images 

4. Claims 14 and 29 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Tu in view of Saund (5835241 ). 

Regarding claim 14, Tu does not explicitly disclose using a parametric model. 

Saund discloses using a parametric model (see column lines 14-42). 

It would have been obvious at the time of the invention to one of ordinary skill in 
the art to include in Tu a parametric model means as taught by Saund. The reason for 
the combination is because it makes for a more robust system that can store data by 
using less memory. 

Regarding claim 29, see the rejection of claim 14 above. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to HADI AKHAVANNIK whose telephone number is 
(571 )272-8622. The examiner can normally be reached on 10:30-7:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jingge Wu can be reached on 571-272-7429. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Jingge Wu/ 

Supervisory Patent Examiner, Art Unit 2624 



HA 

10/08/08 



